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WHAT IS CLAIMED IS : 




!• An apparatus for holding cells comprising: 



a mecf^^iisia for incubating cells having a dynamically 
controlled environiaeht^ in which the cells are grown, which is 
maintained in a desireo^ondition and in which cells can be 
examined while the environmfeqt is dynamically controlled and 
maintained in the desired conditfbnj and 



a mechanism for deteirmining the s^^^e of the cells, said 
determining mechanism -ljx-...>.-..@egyaur^ with^ the incubating 



incubating 
housing. 



An apparatus as described in Claim 1 wherein the 
E^echanism includes a housing having a biochamber in the 



3, An apparatus as described in Claim 2 wherein the 
incubating mechanism ris^ludes a first well and at least a second 
well in which cells are ghqwn, said first and second well disposed 
in the biochamber of the hoili^ng. 

4* An apparatus as deh^i^oiaxin Claim 3 wherein the 
housing has a first port mechanism%t:^rjdi(gh which the first and 
second wells in the biochamber can be^'^^^^wed, and the determining 
mechanism includes an imaging mechanisi^dis^XDsed adjacent the first 
port mechanism which images the cells in th^ first and second 
wells. 



5. An apparatus as described in Claim 4\wherein the 
housing has a second port mechanism in fluid communicatiohswith the 
biochamber, and the incubating mechanism includes a mechan^m for 
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controlling the environment in the biochamber, said environment 
contts;plling mechanism connected with the second port mechanism. 

6. An apparatus as described in Claim 5 wherein the 
environment controlling mechanism includes a heating mechanism in 
thermal communication with the biochamber to maintain the cells in 
the first and\econd wells at a desired temperature. 

7 • AnXapparatus as described in Claim 6 wherein the 
imaging mechanism GX)mprises a computer for identifying whether a 
cell in the first waJLl or the second well has multiplied, said 
computer connected to N:he imaging mechanism to receive images of 
the first and second wel\s from the imaging mechanism. 

8 . An apparatus \as descrjJs^ in Claim 7 wherein the 
imaging mechanism comprises a laicrosjcope J mechanism which views the 



scope mechanism disposed 
Lcroscope mechanism in 



in Claim 8 wherein the 



first and the second wells, s^id/ micj 
adjacent the first port mechanic 
communication with the computer. 

9 ♦ An apparatus as desch 
imaging mechanism comprises a camera m^K^anism for imaging the 
cells in the first and second wells, s^id camera mechanism 
connected to the microscope mechanism su6h that the camera 
mechanism takes images of the cells in the fir^ and second wells 
through the microscope mechanism, said camera mechanism connected 
to the computer. 



10. An apparatus as described in Claim 9 Vherein the 
determining mechanism includes a moving mechanism for Vpving the 
first and second wells relative to the microscope mechanism so the 
microscope mechanism can view the cells in the first and^econd 
wells. 
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11. An apparatus as described in Claim 10 wherein the 
f\rst port mechanism includes a first window disposed in the top of 
the^lK)Using and a second window disposed in the bottom of the 
housing\and in optical alignment with the first window to form an 
optical p^h for light to pass between the first window and the 
second windc 

12. apparatus as described in Claim 11 wherein the 
incubating mechanrsm comprises a transparent plate ^ in which the 
first and second wel\^ are disposed. 



13 • An appara'^s as described in Claim 12 wherein the 
environment controlling i^echanism comprises a mechanism for 
controlling media pH in the r^orst and second wells in communication 
with the biochamber, and a mechanism ^<Jf\controlling pressure in 
the biochamber in communication \/ith nhe l4iochamber. 

14. An apparatus as desci^.'Ded iK/Claim 13 wherein the 
incubating mechanism includes a robotiiSsmech^ri^sm for- automatically 
dispensing and aspirating media to ai^^i^^^om the first or second 
wells, said robotic mechanism disposed adjsacent the biochamber in 
movable contact with the first and second wVlls 



15. An apparatus as described in craim ll wherein the 
robotic mechanism includes a reservoir mechanise foi* fresh and 
waste media regarding the first and second wells, 



16. An apparatus as described in Claim 15 
determining mechanism includes a diagnostic mech^^sm 
communication with the robotic mechanism for ascertaining 
occurrence of a predetermined biological event in the firsi 
second wells. 



or 
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17. An apparatus as described in Claim 16 wherein the 
delsermining mechanism includes a joystick connected to the 
micr^cope mechanism to control the position of the microscope 
mechanl^^m relative to the first and second wells. 

An apparatus as described in Claim 17 wherein the 
moving mechanism includes a translation system which moves the 
plate to aligK the first or second well with the microscope 
mechanism. 

19. An apparatus as described in Claim 18 wherein the 
robotic mechanism incllkes a z-robot pipette through which media is 
aspirated from or dispertsed into the first or second wells. 

20. An apparatusvas described in Claim 19 wherein the 
imaging mechanism includes f liWescent mk^ir^ which is introduced 
to the first or second wells by\he z-r/fbot/pipette to enhance the 
imaging of cells in the first or^secoi 




21. An apparatus as desc^bM i^^^im 20 wherein the 
robotic mechanism comprises a syringe ^^mechanism connected to 
the z-robot pipette and the reservoir ^echanism for delivering 
liquid to the z-robot pipette from the re^rvoir mechanism. 

22. An apparatus as described in 6laim 21 wherein the 
syringe pump mechanism comprises a stepper mot\r mechanism which 
provides force to deliver the liquid. 



23. An apparatus as described in Claim 2X wherein the 
reservoir mechanism includes a first reservoir withVhe growth 
medium and at least a second reservoir with the quiescence medium. 
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24. An apparatus as described in Claim 23 wherein the 
iservoxr mechanism includes a distribution valVe mechanism 
con^^ected to the syringe pump mechanism, the z -robot pipette and 
the rlorst and second reservoirs for directing which liquid from 
which reservoir is delivered to the z-robot pipette. 

25\ An apparatus as described in Claim 24 wherein the 
z-robot pipett^slias a sensor mechanism which senses the presence of 
fluid about the \jLp of the pipette and produces a pipette signal 
corresponding to tnfe^^ presence of fluids about the tip. 



26. An appar^us as described in Claim 25 including a 
computer which receives thfe^ pipettey^gr^l, said computer connected 
to the stepper motor to control th^ opej 



^a\ion of the stepper motor. 



27. An apparatus is\dfe^^yibed 
housing has a bulkhead with a \Ki\Dle tl 
pipette extends into the biochambel 



Claim 2 6 wherein the 
jh which ^the z-robot 



28. An apparatus as described in Claim 27 wherein the 
distribution valve mechanism is connected to th^ diagnostic 
mechanism to receive medium from the first Npr second wells. 



29. An apparatus as described in CPaim 28 wherein the 



distribution valve mechanism is connected to tl 
controls the distribution valve mechanism. 



comput er wh i ch 



30. An apparatus as described in Claim 2 9 therein the 
diagnostic mechanism includes an assay for analyzing^^thei media. 



31. An apparatus as described in Claim 3 0 whereisn the 
assay includes a column. \ 
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32. An apparatus as described in Claim wherein the 
ass^ includes a chromatograph . 

33. An apparatus for managing cells comprising: 

a Kousing having a biochamber and at least a first well 
in the biochamber in which the cells are disposed; and 

a robotib mechanism for automatically dispensing and 
aspirating media to ahd from the first well, said robotic mechanism 
in contact with the biochamber . 

34. A method fo\ holding cells in a chamber comprising 
the steps of: 



scanning a first cell\ amd 



determining when the fi 



35. A method as descri 
the scanning step, there is the ste 
the f ir st ce 1 1 . 



cellnhas divided. 



d i\ ^aim 3 4^ including before 
Lacing growth medium with 



36. A method as described in Claijn 3 5 including before 
the scanning step, there is the step of identifying the location of 
the first cell. 



37. A method as described in Claim 36 including after 
the determining step, there is the step of replacing \rowth medium 
with quiescence medium. \ 
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38. A method as described in Claim 37, including before 
the ^§t5«lining step, there is the step of placing growth medium with 
a second cfeil, and identifying the location of the second cell. 



39. A me 
the scanning step the 



described in Claim 38 including after 

> 

step of scanning the second cell. 




40. A met 
replacing step includes 
a position to aspirate 
aspirating the growth 



ribed in Claim 39 wherein the 
moving a z-robot pipette into 
from about the first cell; 
fftedium from the afeput the first cell, and 



adding quiescence medium about the first 



of: 



obtaining stem cells; 

placing thf stem cells in an automated system for growing 
stem cells; 

growing additi^al stem cells in the automated system 
from the stem cells placedXin the automated system; and 




i^^^-fefee-^.feep s 



gathering the stem cells in the automated system. 

42. A method as descraSbed in Claim 41 including after 
the gathering step, there is the stt^p of transplanting stem cells 
into a patient. 



43. A method as described \n Claim 42 wherein the 
obtaining step includes the step of remov\ng the stem cells from 

''"*i:hne™^a±xentrr™™^ — -» — — ■ — — 




m 
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growing st 
stem cells 
cells. 




includes the step of maximizing growing pluripotent 
le minimizing growing differentiated mature blood 



45 . A wthod of producing stem cells comprising the 



steps of : 



placing growth \^dium with a first stem sell in situ; 



determining when tH^ first stem cell divides into a 
second and a third stem cell iiAsitu; and 

exchanging the growth meci^m about the second and third 
stem cells in situ with quiescent m^^um in situ which inhibits 
differentiation of the second and third\^tem cells into committed 

-pa^eg^n4rtea«^s-^r--— — 



6. A method for holding cells comprising the steps of; 




incubat 
environment which is ma 
the cells can be examine 
controlled and maintained 

determining the s^ 



in a dynamically conlj^rolled 
desired condition and in which 
environment is dynamically 
ed condition; and 





